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INTRODUCTION
1992), mLim-1 (Barnes et al., 1994) , rLH2 (Xu et al., 1993) , hLH2 (Wu et al, 1996) , and mLim-3 (Seidel et al., 1994) . Lin Genes containing HOMEODOMAiNS play an important role 11 and mec3 are important in the determination of cell fate in in the growth and differentiation of the developing em-mechanosensory neurons and vulval cells, respectively. mLH2 bryo and the adult animal. The genes encoding homeodomain was first identified in developing lymphocytes. The gene is proteins may be broadly classed as either clustered or dispersed, expressed in early precursors and is absent from the mature This latter group of homeotic genes can be further divided based progeny, suggesting a role in the differentiation of the cells (Xu upon (Roberson et al., 1994) . egans (Freyd et al., 1990) , isl-1 of mammalian cells (Karlsson mLIM3 is expressed in the neuroepithelium of embryos and in et al, 1990) , and mec-3 of C. elegans (Way and Chalfie, 1988) . adult life it is expressed in the anterior and intermediate lobes The LIM motif consists of cysteine-rich regions capable of com-of the pituitary. xLim-1 is predominantly expressed during du¬ plexing zinc and forming finger-like structures. These zinc fin-bryogenesis in the gastrula stage and in the adult is expressed ger motifs have been shown to be involved in protein-protein in the brain (Taira et al, 1992) . The murine homologue, mLiminteractions; to date, there is no convincing evidence of DNA-1, is predominantly expressed in the brain and kidney in the binding activity.
embryo and adult (Barnes et al, 1994 (Minden et al, 1979 were washed three times with serum-free medium to release the block and recultured for 6 hr in -MEM containing thymidine (2.5^g/ml; Sigma). Cells were harvested, and metaphase spreads were prepared using standard procedures. The hLim-1-contain¬ ing phage clone was labeled with biotinylated dATP (BioNick, GIBCO-BRL) at 15°C for 1 hr. Fluorescence in situ hybridiza¬ tion (FISH) was performed as previously described (Heng et al, 1992) . Briefly, südes were baked at 55°C for 1 hr, and follow¬ ing RNase A treatment, the DNA was denatured in 70% formamide in 2X SSC for 1 min at 70°C and then dehydrated with ethanol. The biotinylated hLim-1 genomic probe was denatured at 75°C for 5 min in a hybridization mix of 50% formamide, 2XSSC, and 10% dextran sulfate. After overnight hybridization, the slides were washed and the signals were revealed by fluorescein-labeled avidin (Oncor Inc., Canada) Chromosomes were identified by staining with 4',6-diamidino-2-phenylindóle (DAPI). Assignment of FISH mapping data with chromosomal bands was achieved by superimposing FISH signals with DAPIbanded chromosomes (Heng and Tsui, 1993) .
RESULTS
Isolation and sequence of mLim-1 gene At the time of initiation of our studies, the murine homolog of XLim-1 had not been deduced. To screen a human cDNA li¬ brary, we generated a mLim-1 probe using XLim-1 as a tem¬ plate. RNA extracted from fetal mouse brain, liver, and spleen was reverse transcribed and the cDNA was used for amplifica¬ tion by RT-PCR. Using the degenerate primers A and B, corre¬ sponding to the RGPRTTI and QVWFQN amino acid sequences in the homeodomain of Xlim-1, respectively, a predicted prod¬ uct of 0.16-kb was amplified reproducibly (Fig. 1A) Cloning, sequencing, and structure of hLim-1 cDNA
The mLim-1 fragment was used as a probe to screen a human fetal brain cDNA library. A clone containing a 3.0-kb insert was identified and 1.712-kb of the 5'-end was sequenced (Fig. IB) (Fig. 3) .
The ability to detect hLim-1 expression was enhanced when evaluated by RT-PCR (Fig. 4) (Fig. 6A,B) . A total of 15 metaphase spreads were scored, of which 10 were photographed. Signals were assigned to 11 pi [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] (Fig. 6C) (Barnes et al, 1994) . Likewise, the expression pat¬ tern of LH-2, another mammalian LIM/homeobox gene, sug¬ gests that this protein may serve as a transcription factor involved in the differentiation of distinct B-and T-cell subpopulations (Xu et al, 1993) .
The inability to detect hLim-1 expression in normal tissue by Northern blotting, but its detection in selected tissue by RT- (Fisch et al, 1992) . Hox genes have also been implicated in the development of leukemia as a result of chromosomal translocations and activation by retroviral insertion (Perkins et al, 1990; Kennedy et al, 1991 (Wu et al, 1996) . The (Lapidot et al., 1994 (Champagne et al., 1989; Rose et al., 1990; Boehm et al., 1991) . In the mouse, mLim-1 has been mapped to chromosome 11 by restriction fragment length polymorphism and linkage analysis, yet in this animal the WT gene and RBTN-2 reside on chromosome 2. This observa¬ tion suggests that the human chromosome 1 lp region containing hLim-1 and the mouse chromosome domain that contains mLim-1 are regions of synteny. However, more markers around the hLim-1 locus are needed to confirm the relationship.
